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Abstract 
 
One of the main problems of modern teaching and learning of mathematics is the inefficiency of this process, manifesting  itself 
in low educational and examination results achieved by students. We can put the issue into the wider problem of the 
underachievement syndrome. There are grounds to believe  that there are many undiscovered talents  among the pupils who are 
considered as  weak and mediocre. The aim of my research (both theoretical and practical) is to develop effective tools 
diagnosing underachievement  syndrome in learning mathematics and then some effective methods of treatment. This article 
presents a theoretical approach to  the concept of mathematical abilities, and subsequently the idea of  diagnosis and deliverance.  
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
 
Mathematics as a school subject raises a lot of negative emotions among students and their parents. It is seen as 
difficult, detached from reality, full of useless in everyday life definitions and theorems. Not surprisingly, young 
people from Poland contest the ordinance of the Ministry of Education under which in 2010, after 25 years, 
mathematics returned to the high school diploma as an obligatory subject. It is worth to note that in the years 
preceding the re-introduction of mandatory exams in this subject, its popularity among high school graduates 
declined annually. In 2009 mathematics was chosen as a subject for the high school final exams only by 18% of 
graduates. Contrary to popular fears, exam tasks seemed to be easier than expected and the new set-up of the test 
brought a wide range of opportunities to demonstrate one's knowledge and skills. Despite this, the results of Polish 
graduates are unsatisfactory. Students reveal significant problems with: independent planning and solving more 
complex mathematical problems, analyzing creative tasks, formulating their own hypotheses and justifying them, 
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and finally with interpreting of results. In the next school year, students will take the final exams according to the 
new core curriculum. The range of tested knowledge and skills at the advanced level will be enhanced by integrating 
tasks of calculus and advanced math concepts, and expanding requirements in the field of combinatorics and 
probability theory. Of course, the level of knowledge and skills represented by the graduates should not determine 
(restrict) the content of the final exams. It is not clear if raising the requirements will actually motivate high school 
students to work harder on their own abilities and skills or would rather end up in a wide-range disaster in 2015. 
 
2. Mathematics in education for maturity services: capable – incapable of inner growth 
 
 There is no doubt that mathematical education is an extremely important part of education. From the point of 
view of young people, the knowledge and mastery of math skills can be seen only as necessary for  passing the 
exams. Even more important, though often unconscious and not appreciated by young people, are those values of 
mathematics which go far beyond the self needs of the subject. Of these, the most important and most useful are: 
stimulation of the development of a mature personality and intellectual autonomy, funding of the substrate and the 
formation of problem-solving skills, flexibility in dealing with complex tasks arising in everyday life. The available 
research results (Tokarz & Słabosz, 2001; Cieślikowska & Limont, 2010). reveal teachers' tendency to overestimate 
the ability of urgent and  disciplined children. On the other hand, teachers diminish the intellectual and creative 
potential of passive, not systematically working, disobedient students, who contest and resist their efforts. Wasyluk - 
Kuś (1971) draws attention to the fact that gifted children often adopt attitudes that are not accepted by school 
system: unwillingness to learn, dismissive attitude to the school duties or teachers and lack of persistence. The 
works of Rimm (1994; 2000)  and Dyrda (2000; 2007; 2012)show that there are many undiscovered talents among 
such students. Moreover, according to Limont (2012) about one half of gifted children don't use the most of their 
abilities. It is a very serious problem because - as noted by Dyrda (2007) - talents often are not developed, and "even 
when they are discovered, sometimes they disappear" (2007, p. 13). Lack of competency to identify talented 
students and lack of individualization of the learning process, which would enable early detection of capable 
students' deficits, leads in particular to the development of Underachievement Syndrome (in short: US). Settled in 
adolescence attitudes and behaviors typical for US carry over to adult life of an individual. This is the reason of 
many economical and social problems. Early diagnosis of the problem  should help to reduce the threat of social 
exclusion of individuals with the syndrome. The idea of diagnosis and therapy of Underachievement Syndrome in 
mathematics is embedded in three sources of inspiration. These are: Dąbrowski's theory of positive disintegration, 
the transgressive model of man introduced by Kozielecki and suggested by didactics of mathematics kinds of tasks 
that   release one's potential. 
 
3. Theory of positive disintegration 
 
According to Dąbrowski, a Polish psychologist and psychiatrist, a man is sentenced to development. Personal 
development is possible in the life of every individual, but only a few take the challenge. The process consists in 
multidimensional and multilevel changes. Dąbrowski (1979) distinguished five levels of human's mental 
development : (a) primary integration, (b) unilevel disintegration, (c) spontaneous disintegration, (d) organized 
multilevel disintegration and the highest level (e) secondary integration. 
Primary integration, is determined by primitive drives, under no control of intelligence. An individual is unable 
to have internal conflicts, but often has conflicts with his (or her) external environment. No autonomy or individual 
personality exists on this level. When a man does not have his own, mental environment, he adapts to the one-level 
reality and limits his activity to satisfy his own needs. There has to be some kind of disintegrating agent 
precipitating from the mental comfort zone. 
Only if something disturbs the apparent order and stabilization, if there are facts that makes us face  questions 
without ready answer, the development process might begin. 
Unilevel disintegration, differs from the previous level, because of the  elements of development that appear.  A 
man experiences alternately excitement and depression, ambivalence, divergent aspirations. Liability of thinking and 
feeling is, however, still vaguely oriented.  Internal conflicts are still unilevel, and behavior is conforming to 
external patterns. 
The entrance to the third level (spontaneous disintegration) is associated with the appearance of  developmental 
dynamisms such as astonishment with oneself, feeling of inferiority  toward oneself, feelings of shame and guilt. A 
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reflection on 'what is' and 'what should be' emerges from increasing role of existential and transcendental conflicts. 
A man reaching organized multilevel disintegration understands and experiences a multi-level values, goals and 
feelings. This level is characterized by stabilization, self-education and autopsychotherapy  (realized through the 
dynamism of “subject-object” in oneself), deep self-awareness, self-control and the pursuit of  perfection. The fifth 
level, secondary integration, is a time to gain a state of internal harmony. The indicators of this level are autonomy, 
authenticity, responsibility for oneself and for others, empathy (Dąbrowski, 1979).   
 
3.1. Mathematics as a disintegrating agent 
 
Mathematics itself is a factor causing anxiety, emotional tension, internal discord. In the light of Dąbrowski’s 
concept I recognize mathematics as a disintegrating agent. Unfortunately, in most cases, this disintegration is 
negative. Is this the way it has to be? Similarly to the levels of forming a mature personality indicated by Dąbrowski, 
we can talk about the levels of mathematical maturity. The proposed components of them are presented below. 
The primary integration;  lack of involvement in the education process, learning without understanding and lack 
of willingness to understand, degenerate formalism, false beliefs, the mathematics seen as a 'necessary evil', defying 
the efforts of teachers. Unilevel disintegration; precipitating  from the psychological comfort zone, occasional 
success of the student, accidental involvement interchangeably with the lack of commitment, glimpses of own 
potential, not enough to believe in the possibilities hidden inside. Spontaneous Multilevel Disintegration: anxiety in 
the absence of success, after  previous experience of it, feelings of inferiority toward oneself, the student wants to 
know and understand, lack of understanding  raises discomfort. Organized Multilevel Disintegration: active and 
conscious participation in the educational   process, openness to dialogue and cooperation with the teacher, 
development of the student’s abilities appears as his conscious goal. Secondary Integration: self-propelling behavior, 
intrinsic motivation, student knows that he makes an effort for himself, operative knowledge based on understanding, 
perception of the connection between different concepts. 
 
3.2. No pain no gain 
 
The process of mental development proposed by Dąbrowski is related to the concept of transgression introduced 
by another Polish psychologist, Kozielecki. Speaking of transgression, Kozielecki (1987)  uses terms of an 
intentional and individual psychological process, as exceeding the boundaries of his  or her  achievement. To 
Kozielecki, a man  is an expansive individual who intentionally crosses the boundaries of what he is and what he 
owns, to become who he may be. Kozielecki's definition is broad enough to include the theory of positive 
disintegration. Combining those two concepts, we get knowledge ready to be applied at school. Those pupils who (a) 
doubt in the value of education, (b)  contest teachers' efforts, and finally (c) underachieve, might open up their minds 
with the key of self-development. As a teacher I want to make them believe that everything is possible if only they 
want. However, it is not easy and may bring a lot of soreness, it is worth fighting for themselves. Nowadays, 
teachers have to give their pupils much more than only substantive knowledge. What the youngsters need are 
authority and positive, motivating influence. I consider mathematics as the  best tool for revealing students' psycho-
emotional deficits through the disintegration effect. 
 
3.3. Overexcitability as a hallmark of hidden potential 
 
According to Dąbrowski, personal development is not only possible, but simply necessary. Based upon his 
observations, the author emphasized three key components associated with developmental potential: special talents 
and abilities (e.g. high intelligence), third factor (strong internal drive to express oneself through making 
autonomous choices) and over excitability. The term “over excitability” means the capacity to be super stimulated 
and is defined by the following characteristics: “(a) the reaction exceeds the stimulus, (b) the reaction lasts much 
longer than average,(c) the reaction is often not related to the stimulus, and (d) the emotional experience is promptly 
relayed to the sympathetic nervous system” (Piechowski, 1999, p. 326). Dąbrowski suggests that gifted children 
release emotional tension through five kinds of over excitabilities: intellectual, emotional, imagitional, psychomotor 
and sensual. Author notices that  people born with over excitabilities have a higher level of "development potential" 
than others. I have discovered that many symptoms of overexcitability are common to the underachievement 
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syndrome. 
We can point out some of them: 
x Intellectual: asking questions, forming hypotheses, wide interests and range of knowledge, 
curiosity, concentration, problem solving, theoretical thinking . 
x Emotional: low self-esteem, lack of self-confidence, concern for others, timidity and shyness, fear 
and anxiety, intensity of feeling, withdrawal or aggressive dominance in the group, problems in 
establishing contacts with peers, avoiding new situations in fear of failure. 
x Imaginational: problems with concentration, daydreaming, big imagination and creative talents, 
fantasy play, imaginative thinking. 
x Psychomotor: hyperactivity, problems with discipline, marked enthusiasm, rapid speech, 
impulsive  actions 
x Sensual: sensory pleasures, appreciation of sensory aspects of experiences . 
 According to Dąbrowski, overexcitability gives rise to explore higher and more complex types and levels of 
reality. If overexcitability and creativity are closely related to each other in the development potential, and they both 
are connected with the underachievement syndrome, then we can presume that  when the underachievement 
syndrome clearly manifests itself, it may be interpreted as a hallmark of the huge development potential and energy 
(also creativity) which properly developed and managed, will lead to the progress and development of the blocked 
talents . 
 
4. Diagnosis for Underachievement Syndrome in learning mathematics 
 
 The idea of pedagogical diagnosis for US emerges on two bases: didactics of mathematics (Dobrzycki, 1986) 
conduct and overexcitabilities seen as symptoms of extraordinary potential. Before taking research,  a teacher has to 
make a preview of pedagogical, psychological and related to teaching of mathematical literature, especially 
with respect to  (a) the concept of talent, with particular attention to indicators of giftedness in mathematics, 
and  (b) creative attitudes of students towards math problems - the study of reasoning. The next step to make is the 
selection (or creation) of mathematical tasks, correlated with indicators of  the highlighted kinds of mathematical 
abilities. A researcher should find a set of problems during the solution of which, students will be able to reveal their 
abilities to learn school material with mathematical understanding. Looking for talented students who achieve low 
scores in school, requires unusual tasks, so that student’s solving does not rely on school knowledge (or is not 
blocked by possible gaps in this knowledge), and does not fall back to schematic ways of problem approach. 
Diagnosis consists of two segments. The first one includes a screening carried out in order to determine individual 
differences in the prevalence rates among students of mathematical abilities. Constructing appropriate diagnostic 
tools and applying them in the course of research allows to create provoking situations that reveal predispositions 
and mathematical talents of low scoring pupils in learning mathematics. The second stage of diagnosis provides 
individual research. This includes those students who distinguish themselves positively in the first segment of the 
diagnosis, while exhibiting low school achievement in learning mathematics. Diagnosis conducted by the 
constructed series of tasks has to be accompanied by a method of analysis of documents. The research work is 
carried out using documents created intentionally, so those that were created with the intention of future analysis. In 
particular, they may include: outcomes of the students work in the form of written tests and recorded video data. 
Another method is accompanied by participant observation, taking into account minor interventions observer in 
solving the respondents diagnostic tasks. Quantitative analysis of  collected research material reveals the scale of the 
problem. In contrast, qualitative analysis distinguish  and characterize a group of students manifesting 
"Underachievement Syndrome in learning mathematics". In addition, empirical studies should be conducted by the 
way of individual interviews with teachers of these students, in relation to which we suspect the presence of US in 
learning mathematics. The researcher should also apply the method of individual interviews with the students. The 
last two methods allow to verify the initial diagnosis and to obtain a more complete picture of the phenomenon of 
Underachievement Syndrome in learning mathematics. As was previously said, searching for overexcitabilities 
might be supportive to the process of diagnosis. It will be explained by examples below. 
Example 1: 
  A few years ago, in a short period of time I met quite a few students whose knowledge and skills were 
significantly higher than the rate they were evaluated at school. This was the first experience that convinced me that 
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there was a problem of performing inadequately to students potential, and perhaps the problem was not isolated. I 
have spent one year working with nine people, with each of them individually, meeting once a week for two hours. 
In this group there were three people who have discovered great potential. A year of work combined with the 
observation of students resulted in major improvement school achievement of two people. These students, starting 
the cycle of our meetings, were barely positively graded in mathematics. At the end of the assessment, they achieved 
good or very good marks in the subject. They clearly changed their attitude to mathematics – they started to believe 
in the possibility of success in learning the subject. They increased their activities in class learning in school.  
Another student, who had a similar assessment improvement, kept his low self-esteem. Today, he studies in two 
areas, one of which has a mathematics course taught in English. This student, despite of his disbelief in his 
capabilities, achieves the best results in the group. It is worth noticing that, each of these three  clearly manifested 
his individual intellectual and emotional overexcitabilities. 
Example 2: 
In this and a previous school year I have conducted two stages of preliminary research. First in purpose to verify 
the view on the types of tasks appropriate for the diagnosis of inadequate school achievement in mathematics, and 
the second one to distinguish students suffering from the Underachievement Syndrome in learning mathematics. 
Qualitative analysis of collected research material allowing to select a group of students who carried out the 
interesting reasoning, demonstrated mathematical curiosity, original associations, abstract way of thinking. Many 
students in this group were marked in school with not more than sufficient. Choosing a task that is not typical seems 
appropriate from the point of view of the study - a student had the opportunity to reveal his intellectual potential, 
expressed by a departure from the schematic solutions. I am still analyzing some students' works. However, the mere 
observation of those students during problem solving and discussion taking place in each class after collecting 
written solutions, allowed me to identify a few “average students” who showed considerable intellectual potential. It 
was surprising to me that all of the distinguished capable underachievers, manifested  forms and expressions of 
psychomotor overexcitability, even during the written part of the research. They were chattering, wriggling, 
commenting the content of the task out loud. They have declared their willingness to participate in extracurricular 
activities in mathematics, where they could be confronted with various mathematical problems. There was at least 
one student in each class, recognized in their school environment as "weak", who - as the only one in his group - 
solved the most difficult task from the given test correctly, shaming fliers. 
 
5. Conclusion 
 
The idea of diagnosis and therapy of the Underachievement Syndrome in learning mathematics 
can be summarized in three catchwords: search for the underachievers, perceive them if you find, help them to get 
out of their problem. I really believe in people, especially youngsters who do care about their personal development. 
Let them be invited to work on themselves in collaboration with their teachers!. To understand the problems students 
are  struggling with, we need to look at their school situation from different points of view. There is a  need of  
integrating scientists representing seemingly distant fields of knowledge. Hence, mathematicians, mathematics 
educators, pedagogues, psychologists and philosophers should take the challenge of multidimensional cooperation in 
the field of educational research and initiatives raising the quality and efficiency of contemporary education.  
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